In a study of about 7000 children, parents' perceptions were used to examine the prevalence of food intolerance, the types of food implicated, the association of intolerance with diseases, and the social background of those identified as being food intolerant. One hundred and ninety two children (3%) were perceived as being food intolerant, with a further 105 (2%) being classed as intolerant under a less stringent definition of intolerance. For 128 (67%) of these children a doctor was consulted. The pattern of food avoided was very similar in children for whom the decision to exclude certain foods was made by health staff and in those for whom the parents themselves made decisions about their child's diet. A strong association was seen between the mother's level ofeducation and the child being perceived as being food intolerant. Between 20% and 30% of children with a disease associated with food intolerance-for example, eczema-had currently or previously avoided some types of food.
Introduction
Intolerance to certain foods has become a preoccupation of the general public and health staff. ' The subject has been influenced greatly by coverage by the media and the formation of articulate organisations such as the Hyperactive Children's Support Group and the London Food Commission. Though classifications of adverse reactions to food are available,24 it is'difficult enough to distinguish between an organic reaction and a psychogenic reaction in clinical practice; in field studies it is impossible. The difficulties are due to a lack of understanding of the underlying pathogenesis of the disease, the lack of a reliable single diagnostic laboratory test, the low availability of histopathological evidence, and the subjectivity of the symptoms. Delayed reactions, reactions to more than one type of food, and the contribution of emotional problems are not uncommon. 3I56 The expert advice of a general paediatrician is that clinical evidence may be more helpful than laboratory investigations,7 but this view is not unanimous.
The lack ofa clear definition offood intolerance severely limits an assessment of the magnitude of the problem in the community. Yet a description of the main characteristics offood intolerance in terms of magnitude and distribution would greatly help health staff to develop policies to cope with patients' complaints. Parents' perceptions of food intolerance in their children offer a way of assessing the prevalence of food intolerance in the community and can help the planning of health education for the community and staff in the National Health Service by describing its distribution in terms of social and biological characteristics.
We determined the prevalence of parents' perceptions of food intolerance in schoolchildren, the person who diagnosed the disorder, the types of treatment prescribed, and the illnesses associated with food intolerance.
Subjects and methods
In the 1984 survey in the national study of health and growth, 8049 children from 27 areas in England and Scotland selected by stratified random sampling participated, with proportionately more from poorer social groups. Primary schools were selected to provide about 350 children in the age range 5 to 11 in each study area.8 Children are measured at each survey, and the parents are sent a questionnaire for them to fill in that includes questions on the father's occupation, the mother's level of education, the number of children in the family, and respiratory illnesses of the children in terms ofwheezing, asthma attacks, coughing first thing in the morning, and coughing during the day or night. In 1984 a section on food intolerance was also included. This section comprised questions to help to identify a case of food intolerance and to ascertain whether a doctor had diagnosed or managed children with alleged food intolerance; a list of foods that might have been avoided for a long time; and questions about illnesses in the child or the parents often associated with food intolerance or allergic reactions to other sources. In the first part of the analysis the prevalence and characteristics of food intolerance and the type of food avoided by the children in the study was assessed. In the second two multiple logistic regressions (with the statistical package for the social sciences version x 2 0) were performed. The first was to assess the contribution of the father's social class, the mother's level of education and whether she was currently working outside the home, and the number of children at home to the perception of food intolerance in the child. The second was to assess the association between each of the illnesses and food intolerance after adjustment for age, sex, either parent being atopic (suffering from any of asthma, hives, eczema, or hay fever), and social factors, such as the father's social class, the mother's level of education, and the number of children in the family. The change in the doubled log likelihood ratio after food intolerance had been omitted from the regression was compared with the x2 distribution with two degrees of freedom to assess the significance.
The first multiple regression analysis tried to answer the question, "Are social factors associated with parents' perception of food intolerance in the child?" and, if the answer was yes, "Which are the factors related to it?" The second analysis tried to assess if the illnesses in the child were associated with parents' perception of food intolerance after adjustments had been made for social and biological factors.
Results
Table II groups the children by their state of food intolerance, sex, and country. The prevalence of food intolerance was similar in both sexes in England and more common, but not significantly, in Scottish boys than in Scottish girls. If the "yes" and "uncertain" categories are summed to give an upper limit of perceived food intolerance 297 (4%) of 6813 children (excluding the "not known" group) would be classified as being food intolerant.
Of the 192 children perceived as definitely being food intolerant, 50 (26%) did not consult a doctor, 72 (38%) were recommended only to avoid the problematic foods, 17 (9%) were given other treatment in addition to being told to avoid the problematic foods, 26 (14%) were given treatment, and 13 (7%) were not given treatment. Complete information was not available for 14 children (7%).
The association between the mother's level of education and her perception of food intolerance was very strong. The proportion of food intolerant children was about three times higher in mothers with university or polytechnic education than in those who reached only secondary education level (table III) . Food intolerance was also associated with the father's social class and the number of siblings but not with the mother's hours of working outside the home (table IV) . Food intolerance was more prevalent in the upper social classes and slightly more common in large families. After adjustment for the other factors only the mother's level of education was associated with food intolerance, and this remained strong (p<O-Ol). Table I shows the types offood avoided and the origin ofadvice (health staff or parents). In absolute numbers more children who were food tolerant than food intolerant avoided each type of food. Most of the children who were tolerant were avoiding a type of food after a decision by the parents, and 117 children (2%) in this group were avoiding three or more food items. In the group defined as being food intolerant the types of foods avoided were very similar, regardless of the origin of the decision. Dairy products and orange squash were the most commonly avoided foods.
The parents' perception of food intolerance in a child was highly associated with the presence of eczema, hives, hay fever, asthma, headache, rhinitis, wheeze, diarrhoea and vomiting, and excessive irritability after adjustment for the child's age, the parents' history of atopy, the father's social class, and the mother's level of education (table V) . The parents' history of atopy was not included in the analyses of the symptoms of headache, diarrhoea and vomiting, and irritability. This explains the larger number of children in the analyses for these symptoms than in the others, as fewer children were excluded because of missing data. Of all the factors in the model, the parents' perception of food intolerance in the child was the single factor most strongly associated with each symptom. Table VI shows the prevalence of symptoms according to the perception of tolerance and the differences between the intolerant and tolerant groups. As adjustments for other independent variables in the logistic regression did not greatly alter these differences the unadjusted values are shown. Generally there was a gradient, with the intolerant group having the highest prevalence, followed by the uncertain group, the not known group, and the food tolerant group, in that order. The 95% confidence interval for the difference between the food intolerant group and the food tolerant group gave quite a narrow range of values for each estimate. 
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This community study provided the opportunity to study an unselected sample in which less severe cases were also included. The number of positive answers to both the questions defining food intolerance described in the methods section gives a current estimate of prevalence in the community as perceived by parents, and the number of positive answers to the first question gives the upper limit of prevalence of food intolerance in the community, including that among children who, according to their parents, have grown out of the disease. Altogether 297 (4%) of the children in the study were perceived by their parents as ever having had food intolerance. For half of these children a doctor had recommended avoiding the problematic foods. Thus in the food intolerant group a large proportion ofchildren were perceived by their parents as being food intolerant either without seeking a medical opinion or despite this opinion being to the contrary.
More importantly, this survey has shown that about 2% of the food tolerant children are told by their parents to avoid three or more items of food. It is surprising that some parents ask their children to avoid certain foods but did not give a positive answer to the questions on food intolerance. This apparent contradiction could be explained by some parents following written or verbal advice, unrelated to their child's health, on avoiding certain foods. Some parents, however, may have been unable to associate their child's complaint and food avoidance with food intolerance. Between these alternatives there might be explanations that have elements of both.
This study shows evidence that the diagnosis and management of food intolerance in the community are occurring outside the health system for a large proportion of children. Possible explanations for this finding include the high profile given by the media to voluntary organisations that believe in and preach about a strong relation between certain diseases and food intake and the inadequate response by the medical profession to parents' anxieties, from either 
Discussion
We were worried that the inclusion of a section on food intolerance in the questionnaire of the national study of health and growth might reduce the overall response rate in the survey. For 6813 childen (85%) of the total sample, however, valid answers to the questions on food intolerance were available, and the overall response rate to the questionnaire was similar to that in previous surveys. This in itself is an indication of the interest that issues on food, particularly food intolerance, arouse in the community.
Though prevalences of adverse reactions to food in children have been reported,"'I the methods of detection, the definition of a case, the age range of the samples, and the sampling methods have been too different for useful comparison with our study. The lack of laboratory tests and clinical input in this study does not allow any distinction to be made between the different types of food reaction. Another obvious limitation of this study is the uncertainty about how the questions on food intolerance in the questionnaire correlate with clinical criteria. As stated in the introduction, however, there is no accepted set of clinical criteria for food intolerance for comparison.
excessive scepticism, lack of time, or insufficient training in the subject. The danger of inappropriate management of food intolerance outside the National Health Service has been well documented. '2 The issue is further complicated by the very strong association between the mother's level of education and her perception of food intolerance in her children, together with the strong association between the mother's education and reported disease, the aetiology ofwhich may include a reaction to specific food. This implies that at present health staff have to give advice to mothers who are well informed and are not readily dismissed. Some indication ofhow well informed the parents were is given by the similar types offood being avoided in the food intolerant group regardless of whether the decision was taken by the parents or by health staff. Parents seldom excluded from the diet food that is rarely associated with intolerance -for example, potatoes, lamb, or cauliflower.
In the multiple regression analyses food intolerance was highly associated with each disease studied after adjustment for a series of explanatory variables. Thus food intolerance is perceived as contributing to the cause of every common disease explored in this study. The prevalence of these diseases varied from 93 children (1%) for vomiting and diarrhoea to 471 (7%) for rhinitis and hay fever and 799 (11%) for wheeze. Between 20% and 30% of the children with each of these disorders has been perceived as being food intolerant. The potential for an increase in the proportion of children with these diseases being recorded as being food intolerant will depend largely on changes in the clinical appreciation of these issues and the parents' expectations from doctors. Though clinical judgment is the main criterion for diagnosis, and the diagnostic tests for a slow reaction to food are of low validity or cumbersome and time consuming, the number of children labelled as being food intolerant will increase in the community unless clear, simple, and credible criteria for diagnosis and management are worked out by specialists and general practitioners. quantitative and qualitative abnormality of T helper or inducer lymphocytes. Other features include polyclonal B cell activation, with an increased number ofB lymphocytes spontaneously secreting antibody, impaired in vitro B cell responsiveness to mitogens and antigens, and an impaired in vivo primary humoral response. ' There are areas in the Third World where HIV infection is already well established in the adult heterosexual population.2 3 In these countries neonatal transmission is likely to become a dominant route of infection, leading to an increasing prevalence of infected and affected infants. Widespread vaccination programmes exist in many of these countries and are important for public health. In this context the possibility of a decrease in primary immune responsiveness in people infected with HIV is likely to have a profound effect on the efficacy of such programmes.
A vaccine against hepatitis B derived from plasma has been shown to be effective in controlled trials among homosexuals reported in 1980-3,46 and trials conducted among other risk groups have confirmed its efficacy.7-9 The vaccination of homosexual men has been shown to be cost effective in both the United States and the United Kingdom.'0" It has been recommended that susceptible homosexually active men should be vaccinated regardless of their ages or the duration of their homosexual practices. '2 The largest trials of hepatitis B vaccines were carried out in the United States at a time when the prevalence of HIV infection was low. The prevalence of antibody to HIV among homosexuals in a cohort study in San Francisco, however, increased from 4 5% in 1978 to 67-3% in 19841' and from 3-7% in 1982 to 24-5% in 1986 among homosexual men in London attending this sexually transmitted disease clinic.'3a The aim of this study was to examine whether the patient's responsiveness to hepatitis B vaccine was influenced by coexistent HIV infection.
Patients and methods
Thirty eight homosexual men were recruited between January and November 1985, 22 from a cohort study on the clinical course of HIV
